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A new anti-bacterial, pressure sensitive adhesive for medical use 
comprises an alkyl(metha)acrylate copolymer (A) which has at least one 
quaternary ammonium-organic acid base of formula (1) or (2) on its side 
chains. 

R1 = 1-1 8C aliphatic hydrocarbon gp.; R2 = 8-30C aliphatic 
hydrocarbon gp.; R3 = 1-18C aliphatic or aromatic hydrocarbon gp.; R4 = 
1-8C aliphatic or aromatic hydrocarbon gp.; R5 = 12-30C aliphatic 
hydrocarbon gp.; X = the anion of carboxylic acid, sulphonic acid, 
sulphamic acid, or phosphate or phosphite. An adhesive tape or sheet 
(for medical use) is also claimed, which comprises a layer of the new 
pressure sensitive adhesive. 

USE - For adhesive tape or sheets for medical use such as bandages. 
The new adhesive is also used for protective films for glass or 
plastics windows, carrier tapes for electronics components, or masking 
tapes for painting. 

ADVANTAGE - The new adhesive provides an anti-bacterial effect in a 
stable fashion over a long time. It is resistant to moisture or water. 
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(54) [Title of the Invention] 

Pressure-sensitive adhesive having antibacterial action 



(57) (Abstract] 

[Purpose] The purpose of the present invention is to produce a pressure-sensitive adhesive 
having antibacterial action with strong adhesive characteristics, moisture resistance, water 
resistance, etc. and having a long-lasting antibacterial effect. 

[Means of solution] A pressure-sensitive adhesive made of an alky!(meth)acrylate type 
copolymer having at least one quaternary ammonium-organic acid group with a specific structure 
on a side chain of the molecule. 

[Claims of the invention] 

[Claim 1] A pressure-sensitive adhesive for medical products made of (A) an 
alkyl(meth)acrylate type copolymer having at least one quaternary ammonium-organic acid group 
represented by general formula (1) below: 




< 1 ) 



[Wherein, R 1 is an aliphatic hydrocarbon group with 1-18 carbon atoms, R 2 is an aliphatic 
hydrocarbon group with 8-30 carbon atoms, R 3 is an aliphatic or aromatic hydrocarbon group 
with 1-18 carbon atoms, and R 4 is an aliphatic or aromatic hydrocarbon group with 1-8 carbon 
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atoms, and X is an anion of an acid selected from among carboxylic acid groups, sulfonic acid 
groups, sulfamic acid groups, phosphite groups, and phosphate groups.] 
and having an antibacterial effect. 

[Claim 2] A pressure-sensitive adhesive for medical use made of (A) an alkyl(meth)acrylate 
type copolymer having at least one quaternary ammonium-organic acid base group represented 
by the following general formula (2) 




(2) 



[Wherein, R 1 is an aliphatic hydrocarbon group with 1-18 carbon atoms, R 5 is an aliphatic 
hydrocarbon group with 12-30 carbon atoms, R 3 is an aliphatic or aromatic hydrocarbon group 
with 1-18 carbon atoms, and R 4 is an aliphatic or aromatic hydrocarbon group with 1-8 carbon 
atoms, and X is an anion of an acid selected among the group of carboxylic acid group, sulfonic 
acid group, sulfamic acid group, phosphite group and phosphate group.] 
and having antibacterial action. 

[Claim 3] The pressure-sensitive adhesive described in Claim 1 or Claim 2 wherein the 
number of carbon atoms of R 1 is in the range of 8-1 8. 

[Claim 4] The pressure-sensitive adhesive described in one of Claims 1 through 3 wherein 
the amount of the quaternary ammonium-organic acid base included in component (A) and 
shown in general formula (1) or general formula (2) is in a range of 0.01-30 wt% for the weight 
of the component (A). 
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[Claim 5] The pressure-sensitive adhesive described in one of Claims 1 through 4 wherein 
component (A) is structured of an alkali (meth)acrylate with 2-14 carbon atoms (al), polymeric 
monomer having the quaternary ammonium-organic acid base shown in general formula (1) or 
general formula (2), and an optional polymeric monomer (a3), and the amount of component (al) 
is at least 30 wt% and the amount of component (a3) is not more than 40 wt% for the wt% of the 
above-mentioned component (A). 

[Claim 6] The pressure-sensitive adhesive described in one of Claims 1 through 5 wherein 
component (A) is an alkyl (meth)acrylate type copolymer produced by performing a reaction for 
an alkyl (meth)acrylate type copolymer (Al) having an organic acid group in the molecular side 
chain with an quaternary ammonium-carbonate salt (A2) shown in the following general formula 
(3) 

[Chemical formula 3] 

R, — O — C 
II 

o 

[Wherein, R is an aliphatic hydrocarbon group with 1-18 carbon atoms, R is an aliphatic 
hydrocarbon group with 8-30 carbon atoms, R 3 is an aliphatic or aromatic hydrocarbon group 
with 1-18 carbon atoms, and R 4 and R each independently is an aliphatic or aromatic 
hydrocarbon group with 1-8 carbon atoms.] 
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or represented by general formula (4) below 
[Chemical formula 4] 



[Wherein, R is an aliphatic hydrocarbon group with 1-18 carbon atoms, R is an aliphatic 
hydrocarbon group with 12-30 carbon atoms, R is an aliphatic or aromatic hydrocarbon group 
with 1-18 carbon atoms, and R 4 and R each independently is an aliphatic or aromatic 
hydrocarbon group with 1-8 carbon atoms.] 

[Claim 7] A pressure-sensitive adhesive tape or sheet having a layer made of the pressure- 
sensitive adhesive described in one of the above-mentioned Claims 1 through 6. 
[Claim 8] pressure-sensitive adhesive tape or sheet for medical use in which the layer of the 
pressure-sensitive adhesive described in one of the above-mentioned Claims 1 through 6 is 
formed on at least one side of a flexible sheet. 

[Claim 9] The pressure-sensitive adhesive tape or sheet for medical use described in Claim 8 
in which the flexible sheet is either a polyethylene film or polyurethane film. 
[Claim 1 0] The pressure-sensitive adhesive tape or sheet described in one of Claims 7-9 in 
which the pressure-sensitive adhesive tape or sheet is a surgical dressing sheet, adhesive mat for 
dust protection, surgical tape or first aid adhesive tape. 
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[Detailed description of the invention] 

[0001] 

[Technical field of the invention] The present invention pertains to a pressure-sensitive adhesive 
(adhesive) having bactericidal action or antibacterial action with an absence of contamination 
caused by propagation of microbes, secondary infection or irritation, and a pressure-sensitive 
adhesive tape or sheet having a layer containing the above-mentioned pressure-sensitive adhesive 
(adhesive). 
[0002] 

[Prior art] In recent years, a pressure-sensitive adhesive having antibacterial action is used for 
prevention of secondary infection and irritation caused by propagation of microbes in pressure- 
sensitive adhesive tape or sheet for medical use used after surgery, for dressing of wounds, etc., 
and a pressure-sensitive adhesive tape or sheet having antibacterial action is used at the entrance 
of the hospitals and operation room for prevention of infection or prevent of dust. In the past, as 
an acrylic type pressure-sensitive adhesive having an antibacterial action, an adhesive produced 
by mixing a plasticizer with a copolymer made of (meth)acryloyloxy alkyl ammonium-halogen 
salt, hydroxy alkyl ester (meth)acrylate and acrylate (for example, Japanese Kokai [Unexamined] 
Patent Application No. Sho 62[1987]-68871), an adhesive containing an antibacterial zeolite (for 
example, Japanese Kokai [Unexamined] Patent Application No. Hei 05[1993]-285209), an 
adhesive where an iodine compound is compounded with a copolymer containing N-vinyl 
pyrrolidone (for example, Japanese Kokai [Unexamined] Patent Application No. Hei 02[1990]- 
022727), etc. are known. 
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[0003] 

[Problems to be solved by the invention] However, in an adhesive produced by mixing a 
plasticizer with a copolymer made of (meth)acryloyloxy alkylammonium-halogen salt, hydroxy 
alkyl ester (meth)acrylate and acrylate, adhesive properties such as adhesive strength fluctuate 
significantly based on change in the humidity, and when moisture or water is adsorbed, glue is 
left behind the surface of the application object and the surface of the application object is 
contaminated. Meanwhile, in an adhesive containing antibacterial zeolite and iodine compound, 
bleed out of the antibacterial component occurs; thus, antibacterial performance is reduced with 
time; furthermore, the pressure-sensitive adhesive is opaque or colored; thus, examination of the 
affected area is made difficult. 

[0004] As a result of much research conducted by the present inventors, they discovered that a 
pressure-sensitive adhesive made of an alkyl(meth)acrylate type copolymer having a specific 
functional group on the molecular side chain exhibits a long-lasting antibacterial effect with 
regard to Gram-positive bacteria, Gram-negative bacteria, fungi, etc., and that transparent 
adhesive make it possible to examine the affected area and shows excellent adhesive properties, 
moisture resistance and water resistance, and the present invention was accomplished. 
[0005] In other words, the present invention is 

a pressure-sensitive adhesive for medical material made of (A) an alkyl (meth)acrylate type 
copolymer having at least one quaternary ammonium-organic acid base shown in the following 
general formula (1) 

— X • 



Ft 



FtJL 

I 4 
N - Ft 



( 1 ) 
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[0006] [Wherein, R 1 is an aliphatic hydrocarbon group with 1~18 carbon atoms, R 2 is an 
aliphatic hydrocarbon group with 8-30 carbon atoms, R is an aliphatic or aromatic hydrocarbon 
group with 1-18 carbon atoms, and R 4 is an aliphatic or aromatic hydrocarbon group with 1-8 
carbon atoms, and X is an anion of an acid selected among the group of carboxylic acid group, 
sulfonic acid group, sulfamic acid group, phosphite group and phosphate group.] 
and having antibacterial action, and is a pressure-sensitive adhesive for medical use made of (A) 
an alkyl (meth)acrylate type copolymer having at least one quaternary ammonium-organic acid 
base shown in the following general formula (2) 
[0007] 

[Chemical formula 6] 




( 2 ) 



[Wherein, R 1 is an aliphatic hydrocarbon group with 1-18 carbon atoms, R 5 is an aliphatic 
hydrocarbon group with 12-30 carbon atoms, R is an aliphatic or aromatic hydrocarbon group 
with 1-18 carbon atoms, and R 4 is an aliphatic or aromatic hydrocarbon group with 1-8 carbon 
atoms, and X is an anion of an acid selected among the group of carboxylic acid group, sulfonic 
acid group, sulfamic acid group, phosphite group and phosphate group.] 
and having antibacterial action, and is a pressure-sensitive adhesive tape or sheet made of the 
above-mentioned pressure-sensitive adhesive. 
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[0009] 

[Embodiment of the invention] The component (A) of the present invention includes at least one, 
preferably, 2-20 groups of the quaternary ammonium-organic acid base shown in the above- 
mentioned general formula (1) on the molecular side chain. In the above-mentioned general 
formula (1), R 1 is an aliphatic hydrocarbon group with 1-18 carbon atoms, preferably, 1-14 
carbon atoms. R is an aliphatic hydrocarbon group with 8-30 carbon atoms, preferably, 12-26 
carbon atoms. R 3 is an aliphatic or aromatic hydrocarbon with 1-18 carbon atoms, preferably, 
1-14 carbon atoms, R 4 is an aliphatic or aromatic hydrocarbon with 1-8 carbon atoms, 

1 2 

preferably, 1-7 carbon atoms. It is especially desirable when the carbon atoms of R and R is in 
a range of 8-14 carbon atoms and the carbon atoms of R 3 and R 4 is in a range of 1-7, and carbon 
atoms of R 1 , R 3 and R 4 is 1-7 carbon atoms and the carbon atoms of R 2 is 12-22. When the 
carbon atoms of R 1 , R 2 , R 3 and R 4 are outside the above-mentioned range, the antibacterial action 
becomes inadequate. 

[0010] As specific examples of the quaternary ammonium group that comprise the above- 
mentioned quaternary ammonium-organic acid groups, octyldecyl dimethylammonium group, 
dioctyl dimethylammonium group, didecyl dimethylammonium group, dilauryl 
dimethylammonium group, lauryl trimethylammonium group, myristyl trimethylammonium 
group, cetyl trimethylammonium group, stearyl trimethylammonium group, oleyl 
trimethylammonium group, 2-ethylhexyl trimethylammonium group, di(2-ethylhexyl)dimethyl- 
ammonium group, ethylcetyl dimethylammonium group, ethylstearyl dimethylammonium group, 
ethyloleyl dimethylammonium group, decylbenzyl dimethylammonium group, laurylbenzyl 
dimethylammonium group, myristylbenzyl dimethylammonium group, cetylbenzyl 
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dimethylammonium group, oleylbenzyl dimethylammonium group, etc. can be mentioned. 
[001 1] Among those listed above, dilauryl dimethylammonium group, didecyl 
dimethylammonium group, lauryl trimethylammonium group, myristyl trimethylammonium 
group, cetyl trimethylammonium group, laurylbenzyl dimethylammonium group, and 
myristylbenzyl dimethylammonium group are preferable, and dilauryl dimethylammonium group, 
didecyl dimethylammonium group, cetyl trimethylammonium group and laurylbenzyl 
dimethylammonium group are especially suitable. 

[0012] In the present invention, in general, the amount of the quaternary ammonium-organic acid 
group shown in general formula (1) above included in component (A) is in the range of 0.01 ~30 
wt%, preferably 0.05-20 wt%, and especially 0.1-10 wt%, for the weight of the component (A). 
When the amount of the quaternary ammonium-organic acid group included is 0. 1 wt% or below, 
the antibacterial action is inadequate; on the other hand, when the amount exceeds 30 wt%, the 
pressure-sensitive adhesive properties (in particular, tack and adhesive strength) are reduced, and 
an adequate effect as a pressure-sensitive adhesive cannot be achieved. 

[0013] Component (A) of the present invention is an alkyl (meth)acrylate type copolymer having 
an alkyl(meth)acrylate with an alkyl group of 2-14 carbon atoms (al), a polymeric monomer 
having the quaternary ammonium-organic acid group shown in general formula (1) above (a2), 
and other polymeric monomers (a3) as structural units. 

[0014] As a method for producing the aforementioned component (A), for example, (1) a method 
wherein copolymerization is carried out for component (a2) produced by the reaction of at least 
one organic acid group of polymeric monomer (a2-l) having an organic acid group described 
below with the quaternary ammonium-carbonate salt (A2) shown in general formula (3) or 
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general formula (4) below 
[0015] 

[Chemical formula 7] 




(3) 



1 2 

[0016] [Wherein, R is an aliphatic hydrocarbon group with 1 — 1 8 carbon atoms, R is an 

■a 

aliphatic hydrocarbon group with 8-30 carbon atoms, R is an aliphatic or aromatic hydrocarbon 
group with 1-18 carbon atoms, and R 4 and R are each independently aliphatic or aromatic 
hydrocarbon groups with 1-8 carbon atoms.] 
[0017] 

[Chemical formula 8] 




(4) 



[0018] [Wherein, R 1 is an aliphatic hydrocarbon group with 1-18 carbon atoms, R 5 is an 
aliphatic hydrocarbon group with 12-30 carbon atoms, R is an aliphatic or aromatic 
hydrocarbon group with 1-18 carbon atoms, and R 4 and R are each independently aliphatic or 
aromatic hydrocarbon groups with 1-8 carbon atoms.] (hereinafter referred to as manufacturing 
method (1), at times); (2) a method wherein a reaction is carried out for the organic acid group of 
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alkyl(meth)acrylate type copolymer (Al) having an organic acid group in the molecular side 
chain comprising components (al) and (a2) copolymerized ahead of time and an optional 
component (a3) without an organic acid group with the above-mentioned component (A2) 
(hereinafter referred to as manufacturing method (2), at times); and (3) a method wherein the 
above-mentioned methods are used in combination can be mentioned. Among the manufacturing 
methods above, manufacturing method (2) is especially desirable since the production process is 
not complicated and is efficient. 

[0019] The quaternary ammonium-carbonate salt (A2) shown in general formula (3) can be 
produced by the reaction of a tertiaryamine and a dialkylester carbonate having an alkyl group 
with 1-8 carbon atoms or diaryl ester carbonate, or a diaralkylester carbonate. 
[0020] For the above-mentioned tertiaryamine, octyldecyl methylamine, dioctyl methylamine, 
didecyl methylamine, dilauryl methylamine, lauryl dimethylamine, myristyl dimethylamine, cetyl 
dimethylamine, stearyl dimethylamine, oleylkyl dimethylamine, 2-ethylhexyl dimethylamine, 
di(2-ethylhexyl)methylamine, ethylcetyl methylamine, ethylstearyl methylamine, oleylethyl 
methylamine, decylmethyl benzylamine, decylmethylbenzylamine, Iaurylmethyl benzylamine, 
myristylmethyl benzylamine, cetylmethyl benzylamine, oleylmethyl benzylamine, etc. can be 
mentioned. 

[0021] Among those listed above, dilauryl methylamine, didecylmethylamine, lauryl 
dimethylamine, myristyl dimethylamine, cetyl dimethylamine, lauryl methyl benzylamine, and 
myristylmethyl benzylamine are especially desirable; furthermore, didecyl methylamine, dilauryl 
methylamine, Iaurylmethyl benzylamine, and cetyldimethylamine, are especially desirable. 
[0022] Furthermore, for the above-mentioned dialkyl ester carbonate, dimethyl carbonate, diethyl 
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carbonate, ethyl methyl carbonate, dipropyl carbonate, etc. can be mentioned, and the diarylester 
carbonates and diaralkyl ester carbonates, diphenyl carbonate, dibenzyl carbonate, etc. can be 
mentioned. Among those listed above, dialkylester carbonates are preferable, and diethyl 
carbonate and dimethyl carbonate are especially suitable. 

[0023] In general, the molar ratio of the tertiary amine and diester carbonate in production of the 
aforementioned component (A2) is 1 :(0.3~10), preferably 1 :(0.5~7), and especially 1 :(1~5). A 
reaction solvent methanol, ethanol, etc.] can be used for the reaction, as needed. In general, the 
reaction temperature is in the range of 30-1 50°C, preferably in the range of 50-1 20°C. 
[0024] The reaction between the aforementioned component (A2) and the organic acid group in 
the aforementioned component (a2-2) or aforementioned component (Al) is carried out with or 
without a solvent, and removal of the byproduct carbon dioxide gas, alcohol, etc. and non- 
reacting dialkyl ester generated during the course of the anionic exchange reaction from the 
reaction system using a method such as distillation is carried out. 

[0025] For the monomer (al) that structures the component (A) of the present invention, ethyl 
(meth)acrylate, n-butyl (meth)acrylate, 2-butyl(meth)acrylate, tert-butyl(meth)acrylate, 
pentyl(meth)acrylate, octyl(meth)acrylate, 2-ethylhexyl (meth)acrylate, nonyl(meth)acrylate, 
decyl(meth)acrylate, lauryl(meth)acrylate, myristyl(meth)acrylate and mixtures of these can be 
mentioned. Among those listed above, n-butyl(meth)acrylate, 2-butyl(meth)acrylate and 
mixtures of these are especially desirable. 

[0026] For the polymer monomer (a2-l) having an organic acid group that structures the 
monomer (a2), polymer monomers having a carboxylic acid group [for example, monobasic acid 
such as (meth)acrylic acid and crotonic acid; dibasic acids such as maleic acid, itaconic acid and 
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fumaric acid and monoalkyl (alkyl group with 1-8 carbon atoms) esters of the above-mentioned 
dibasic acids; 3-(meth)acryloyl propionic acid; succinic anhydride open-ring adduct of 2- 
hydroxyalkyl (alkyl group of 2-3 carbon atoms) (meth)acrylate, succinic anhydride open-ring 
adduct of polyoxy alkylene glycol mono (meth)acrylate with an alkyl group of 2-4 carbon atoms, 
succinic anhydride open-ring adduct of adduct (1-5 moles) of caprolactone of 1-hydroxyalkyl 
(alkyl group of 2-3 carbon atoms) (meth)acrylate, etc.]; polymer monomers having a phosphite 
group or phosphate group [for example, (meth)acryloyloxyethyl acid phosphate, 
(meth)acryloyloxypropyl acid phosphate, (meth)acryloyloxy-2-hydroxypropyl acid phosphate, 
(meth)acryloyloxy-3-hydroxypropyl acid phosphate, (meth)acryloyloxy-3-chloro-2- 
hydroxypropyl acid phosphate, allyl alcohol acid phosphate, (meth)acryloyloxyethyl acid 
phosphate, etc.]; polymeric monomers having a sulfonic acid group [for example, vinyl sulfonic 
acid, styrene sulfonic acid, 2-acrylamide-2-methylpropane sulfonic acid, etc.]; polymeric 
monomers having a sulfamic acid group [for example, N-hydroxyethyl-N-[2- 
(meth)acryloyloxyethyl]sulfamic acid, N,N-bis[2-(meth)acryloyloxyethyl]sulfamic acid, 1:1 mole 
adduct of (meth)acryloyl isocyanate and N,N-di(2-hydroxyethyl)sulfamic acid, etc.] and mixtures 
of two or more of these, can be mentioned. Among those listed above, (meth)acrylic acid, maleic 
acid, itaconic acid, (meth)acryloyloxyethyl acid phosphate, 2-acryl amide-2-methylpropane 
sulfonic acid, isethianic acid (meth)acrylate, N-hydroxyethyl-N-[2-(meth)acryloyloxyethyl] 
sulfamic acid and an adduct of (meth)acryloyl isocyanate and N,N-di(2-hydroxyethyl) sulfamic 
acid, and (meth)acrylic acid, (meth)acryloyloxy ethyl acid phosphate, 2-acrylamide-2- 
methylpropane sulfonic acid and N-hydroxyethyl-N-[2-(meth)acryloyloxyethyl] sulfamic acid are 
especially desirable. 
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[0027] Furthermore, for the optional monomer (a3), a polymer monomer having a reactive 
functional group (a3-l) and polymer monomer without a reactive functional group (a3-2) can be 
mentioned. For the aforementioned component (a3-l), for example, monomers having an 
organic acid group listed for the above-mentioned component (a2-l); monomers having a 
hydroxyl group [2-hydroxyethyl(meth)acrylate, 2-hydroxypropyl-(meth)acrylate, 2- 
hydroxybutyl(meth)acrylate, mono(meth)acrylate of polyoxyalkylene glycol with an alkyl group 
of 2-4 carbon atoms, etc.]; monomers having an amide group [(meth)acryl amide, etc.]; 
monomers having an amino group [N,N-dimethylaminoethyl(meth)acrylate, etc.]; monomers 
having a methylol group [N-methylol(meth)acryl amide, and alkyls thereof (for example, 
etherated materials with 1-4 carbon atoms, etc.], etc. can be mentioned. 
[0028] Furthermore, for the above-mentioned component (a3-2), for example, 
methyl(meth)acrylate, alkyl(meth)acrylate having carbon atoms of alkyl group of 15-18 
[cetyl(meth)acrylate, stearyl(meth)acrylate, etc.]; (meth)acrylate of alicyclic alcohols 
[cyclohexyl(meth)acrylate, etc.]; (meth)acrylate of aromatic alcohols [benzyl(meth)acrylate, etc.]; 
aromatic type monomers [styrene, vinyl toluene, etc.]; allyl compounds [allyl acetate, etc.], 
monomer having a nitrile group [(meth)acrylonitrile, a-chloro(meth)acrylonitrile, etc.]; 
monomers containing halogen [vinyl chloride, vinylidene chloride, etc.]; vinyl ester type 
monomers [vinyl acetate, vinyl propionate, vinyl butyrate, vinyl versatate, etc.]; vinyl ether 
monomers [vinyl ethyl ether, vinyl propyl ether, vinyl isobutyl ether, etc.] etc. can be mentioned. 
[0029] Among components (a3) listed above, for component (a3-l), monomers having an 
organic acid group, monomers having hydroxyl group and monomers having amide group are 
desirable, and (meth)acrylic acid, (meth)acryloyloxy ethyl acid phosphate, 2-acryl amide-2- 
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methylpropane sulfonic acid and N-hydroxyethyl-N-[2-(meth)acryloyloxyethyl]sulfamic acid 
(meth)acrylic acid, 2-hydroxyethyl(meth)acrylate and (meth)acryl amide are especially desirable. 
Furthermore, for component (a3-2), vinyl ester type polymer monomers and aromatic polymer 
monomers are desirable, and an especially desirable monomers are vinyl acetate, vinyl propionate 
and styrene. Two or more of the above-mentioned components (a3) can be used in combination. 
[0030] In general, the amount of (al) that structures the above-mentioned component (A) is at 
least 30 wt% for the weight of the component (A), and 50-99.5 wt% is further desirable, and 
65-99 wt% is especially desirable. Furthermore, in general, the amount of component (a3) that 
structures the above-mentioned component (A) is 40 wt% or below, preferably, in a range of 
0.5-30 wt%, and especially, 1-20 wt%, for the weight of component (A). When the amount of 
the components (al) and (a3) is inside the above-mentioned range, component (A) having an 
excellent antibacterial action and adhesive properties can be produced. 
[0031] Component (A) according to the aforementioned manufacturing method (1) and 
component (Al) according to the aforementioned manufacturing method (2) used in the present 
invention can be produced by known polymerization methods (solid polymerization method, 
solution polymerization method, emulsion polymerization method, suspension polymerization 
method, etc.) using known polymerization initiators (azo type polymerization initiators such as 
azobis-isobutylonitrile and azobis-isobvaleronitrile; organic peroxide type polymerization 
initiators such as benzoylperoxide, di-t-butylperoxide, and lauroyl peroxide; inorganic peracid 
type polymerization initiators such as potassium persulfate, sodium persulfate, ammonium 
persulfate, and sodium percarbonate, etc.) and known chain transfer agents (for example, chain 
transfer agents containing mercapto group such as dodecyl mercaptan, etc.), etc. 
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[0032] In general, the molecular weight of the alkyl(meth)acrylate type copolymer containing 
quaternary ammonium-organic acid base in the present invention based on the gel permeation 
chromatography (GPC) method and in terms of the weight average molecular weight 
(polystyrene conversion) is in a range of 10,000-1,000,000, preferably, in a range of 
50,000-1 ,000,000, and especially, in the range of 200,000-700,000. 

[0033] In order to further increase the cohesion, known crosslinking agents can be included in 
the pressure-sensitive adhesive of the present invention. For the above-mentioned crosslinking 
agents, in general, compounds containing at least two reactive functional groups such as methylol 
group, alkoxy methyl group; (blocked) isocyanate group, and epoxy group and having a 
molecular weight of 1,000 or below, can be mentioned, and in specific terms, for example, 
melamine derivatives [for example, hexamethylol melamine, hexamethoxy methyl melamine, 
hexabuthoxy methyl melamine, etc.]; polyisocyanate compounds [for example, diisocyanates 
such as tolylene diisocyanate, xylylene diisocyanate, isophorone diisocyanate, hexamethylene 
diisocyanate, and diphenyl methane diisocyanate and polymers thereof (burette body, 
isocyanulate body, etc.), adduct materials of diisocyanate and polyhydric alcohol type compounds 
such as trimethylol propane, etc.]; blocked polyisocyanate compounds [for example, 
diisocyanate, and polymers or adducts thereof); polyepoxy compounds [for example, epoxy 
compound of bisphenol A-epichlorohydrin condensate, polyglycidyl ether of polyoxy alkylene 
polyol, glycerol di-or triglycidyl ether, tetraglycidyl xylylene diamine, etc.] etc. can be 
mentioned. In general, the amount of the crosslinking agent used is 10 wt% or below, preferably, 
in a range of 0.5-5 wt%. 
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[0034] An appropriate amount of various known additives can be included in the pressure- 
sensitive adhesive of the present invention, as needed. For the above-mentioned additives, for 
example, tackifier resins [rosin, rosin derivatives or hydrogenated materials, polyterpene resin, 
terpene phenol resin, xylene resin, styrene type resin, coumaron-indene resin, C5 type petroleum 
resin, C9 type petroleum resin, alicyclic hydrogenated petroleum resin, etc.], plasticizers 
[phthalates such as carboxylate and paraffin chloride], colorants [titanium oxide, calcium 
carbonate, etc.], ultraviolet absorbers [benzophenone type ultraviolet absorbers, etc.], fungicides 
[cuprous oxide, phenol type compound, etc.], anti-foaming agents [alcohols, silicone compounds, 
etc.], etc. can be mentioned. In general, the amount of the above-mentioned additives used is 30 
wt% or below, preferably, 20 wt% or below, for the weight of the component (A). 
[0035] The pressure-sensitive adhesive of the present invention can be coated onto the base 
material using a conventional coater. Furthermore, the pressure-sensitive adhesive alone can be 
used in a form of a sheet. Ifi general, the coating ratio used for the base material is in the range of 
1-500 g/m , though, it depends on the application purpose. For the base material used in this 
case, many different types of plastic films such as polyethylene, polypropylene, polyurethane, 
polyethylene terephthalate and soft polyvinyl chloride, resin sheets, foams, papers, metal sheets 
or foils, non-woven fabric, etc. can be mentioned. In the case when the sheet or tape is used for 
medical use, flexibility is required; thus, plastic films such as polyethylene, polypropylene, 
polyurethane, polyethylene terephthalate and soft polyvinyl chloride, papers, metal foils and non- , 
woven fabric are further desirable. Especially when used for the surgical dressing sheet, air- 
permeability and moisture permeability are required, thus, papers, non-woven fabrics, porous 
plastic films (for example, porous polyethylene, porous polyurethane, etc.) are desirable. When a 
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heat sensitive plastic film or porous material is used as the base material, it is desirable when 
transfer coating method is used. After coating to the base material and drying is performed, an 
optional aging is performed, and complete curing is performed (especially when a crosslinking 
agent is used), in which case, an adequate adhesive properties can be achieved. In general, aging 
condition used in this case was 3 to 7 days at room temperature and 1 to 2 days at 40~50°C. 
[0036] The adhesive material that utilizes the pressure-sensitive adhesive tape of the present 
invention displays excellent adhesive properties and a stable and long-lasting antibacterial action, 
and can be used in various fields. In particular, the adhesive material can be used effectively for 
applications where stable and long-lasting antibacterial action is required, for example, a surgical 
dressing sheet, adhesive mat for dust protection, surgical tape or first aid adhesive tape. 
[0037] 

[Application Examples] In the following, the present invention is explained further in specific 
terms with application examples, but the present invention is not limited to these application 
examples. In this case, parts means parts by weight and % means wt%. 
[0038] [Production of quaternary ammonium-organic acid base] 

Manufacturing Example 1 

Didecylmethyl amine (1 mole), dimethyl carbonate (3 moles) and methanol (3 moles), as a 
solvent, were charged to an agitated autoclave and a reaction was performed for 12 hours at a 
reaction temperature of 1 1 0°C, and removal of methanol and non-reacting dimethyl carbonate 
was performed at 50°C and under vacuum so as to produce didecyldimethyl ammonium 
monomethyl carbonate (A2-1). 
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Manufacturing Example 2 

Dilauryl methylamine (1 mole), dimethyl carbonate (3 moles) and methanol (3 moles), as a 
solvent, were charged to an agitated autoclave and a reaction was performed for 12 hours at a 
reaction temperature of 1 10°C, and removal of methanol and non-reacting dimethyl carbonate 
was done at 50°C under vacuum to produce dilauryl dimethylammonium monomethyl carbonate 
(A2-2). 

[0039] Manufacturing Example 3 

Cetyl dimethylamine (1 mole), dimethyl carbonate (3 moles) and methanol (3 moles), as a 
solvent, were charged to an agitated autoclave and a reaction was carried out for 12 hours at a 
reaction temperature of 1 10°C, and the methanol and non-reacting dimethyl carbonate was 
removed at 50°C under vacuum to produce cetyl trimethylammonium monomethylcarbonate 
(A2-3). 

[0040] [Production of polymer monomer containing quaternary ammonium-organic acid base] 



Manufacturing Example 4 

Dilauryl methylamine (1 mole), dimethyl carbonate (1 mole) and methanol (2 moles), as a 
solvent, were charged to an agitated autoclave and a reaction was carried out for 12 hours at a 
reaction temperature of 1 10°C to produce a methanol solution of dilauryl dimethylammonium 
monomethylcarbonate (A2-2). Acrylic acid (1 mole) was added to the above-mentioned reaction 
product and a reaction was carried out, and removal of byproduct carbon dioxide gas and 
methanol was carried out and dilauryl dimethylammonium acrylate (a4-l) was produced. 
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[0041] [Production of alkyl(meth)acrylate type copolymer containing quaternary ammonium- 
organic acid base] 
Manufacturing Example 5 

184 parts of ethyl acetate and 120 parts of cyclohexane were charged to a four-neck corbyn 
equipped with a stirring device, thermometer, reflux condenser, dropping funnel and nitrogen 
induction tube and the temperature was increased to 75°C. Subsequently, a mixed monomer 
solution consisting of 238 parts of n-butylacrylate, 78 parts of 2-ethylhexylacrylate, 16 parts of 
acrylic acid, 48 parts of vinyl acetate, 20 parts of a monomer produced by a open-ring adduction 
of succinic anhydride to polycaprolactone of 2-hydroxyethylmethacrylate [product name "FM- 
1A", produced by Daisel Chemical Co., Ltd.] and 0.5 parts of 2,2'-azobisisobutylonitrile (AJBN) 
was continuously added, dropwise, from the dropping funnel in 4 hours as nitrogen gas was 
supplied to the corbyn and radical polymerization was carried out. After the addition was made, 
a solution produced by dissolving 1 part of AIBN in 80 parts of ethyl acetate was added 
continuously from the dropping funnel in 2 to 4 hours. Furthermore, the polymerization was 
continued for 4 hours at the boiling point, 216 parts of toluene was added to produce 
alkyl(meth)acrylate type copolymer solution (Al-1) having a carboxylic acid group on the 
molecular side chain. 6.5 parts of (A2-1) produced in Manufacturing Example 1 was added to 
100 parts of the aforementioned (Al-1) and removal of generated byproduct carbon dioxide gas 
was done to produce an alkyl(meth)acrylate type copolymer solution containing quaternary 
ammonium carboxylic acid base (A-l). The viscosity (B type viscometer: 25°C, same applies 
below) of the aforementioned component (A-l) was 13,400 mPas, solid parts concentration was 
42.7% and the weight average molecular weight (in term of polystyrene, same as below) based 
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on the GPC method was approximately 480,000. 
[0042] Manufacturing Example 6 

5.5 parts of (A2-2) produced in Manufacturing Example 2 was added to 100 parts of (Al-1) 
produced in Manufacturing Example 5, and removal of byproduct carbon dioxide gas generated 
was performed so as to produce an alkyl (meth)acrylate type copolymer solution containing a 
quaternary ammonium carboxylic acid base (A-2). The viscosity (B type viscometer: 25°C, same 
as below) of the aforementioned component (A-2) was 9,800 mPas, solid parts concentration 
was 42.9% and the weight average molecular weight was approximately 480,000. 
[0043] Manufacturing Example 7 

The process described in Manufacturing Example 5 was performed with the monomer 
composition shown below, and production of alkyl (meth)acrylate type copolymer solution 
having a carboxylic acid group on the molecular side chain (A 1-2) was performed. 
Composition of the monomer: 

n-butyl acrylate 190 parts 

2-ethyl hexyl acrylate 1 90 parts 

Acrylic acid 16 parts 

2 -hydroxy ethyl acrylate 4 parts 

The process described in Manufacturing Example 5 was performed with 100 parts of the 
aforementioned component (Al-2) and 2.3 parts of component (A2-2) produced in 
Manufacturing Example 2 and production of a alkyl (meth)acrylate type copolymer solution 
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having a quaternary ammonium carboxylic acid base (A-3) was performed. The viscosity of the 
aforementioned component (A-3) was 7,700 mPas, solid parts concentration was 42.1% and the 
weight average molecular weight was approximately 520,000. 
[0044] Manufacturing Example 8 

The process described in Manufacturing Example 5 was performed with the monomer 
composition shown below, and production of alkyl (meth)acrylate type copolymer solution 
having a carboxylic acid group on the molecular side chain (A 1-3) was performed. 



Composition of the monomer: 

n-butyl acrylate 200 parts 

2-ethyl hexyl acrylate 136 parts 

Acrylic acid 12 parts 

n-butyl methacrylate 48 parts 
2-hydroxy ethyl acrylate 4 parts 



The process described in Manufacturing Example 5 was performed with 100 parts of the 
aforementioned component (Al-3) and 2.3 parts of component (A2-3) produced in 
Manufacturing Example 3 and production of a alkyl (meth)acrylate type copolymer solution 
having a quaternary ammonium carboxylic acid base (A-4) was performed. The viscosity of the 
aforementioned component (A-4) was 8,700 mPas, solid parts concentration was 41.8% and the 
weight average molecular weight was approximately 500,000. 
[0045] Manufacturing Example 9 

The process described in Manufacturing Example 5 was performed with the monomer 



-24- 



KOKAI PATENT APPLICATION NO. HE1 11-269448 

composition shown below, and production of alkyl (meth)acrylate type copolymer solution 
having a carboxylic acid group on the molecular side chain (A 1-4) was performed. 



Composition of the monomer: 



n-butyl acrylate 



100 parts 



2-ethyl hexyl acrylate 



256 parts 



Acrylic acid 



8 parts 



Itaconic acid 



8 parts 



2-hydroxy ethyl acrylate 



4 parts 



n-butyl methacrylate 



24 parts 



The process described in Manufacturing Example 5 was performed with 100 parts of the 
aforementioned component (A 1-4) and 4.0 parts of component (A2-3) produced in 
Manufacturing Example 3 and production of a alkyl (meth)acrylate type copolymer solution 
having a quaternary ammonium carboxylic acid base (A-5) was performed. The viscosity of the 
aforementioned component (A-5) was 9,400 mPa s, solid parts concentration was 42.5% and the 
weight average molecular weight was approximately 450,000. 
[0046] Manufacturing Example 1 0 

88 parts of ethyl acetate and 88 parts of cyclohexane were charged to the reactor described in 
Manufacturing Example 5 and the temperature was increased to 75°C. Subsequently, a monomer 
mixture solution made of 40 parts of (a4-l) produced in Manufacturing Example 4, 200 parts of 
n-butyl acrylate, 1 12 parts of 2-ethyl hexyl acrylate, 8 parts of acrylic acid, 20 parts of methyl 
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methacrylate, 20 parts of styrene and 0.4 parts of AIBN was continuously dropwise added from 
the dropping funnel in 4 hours as nitrogen gas was supplied to the corbyn and radical 
polymerization was carried out. After the addition was made, a solution produced by dissolving 
1 part of AIBN in 88 parts of ethyl acetate was continuously added from the dropping funnel in 2 
hours to 4 hours. Furthermore, the polymerization was continued for 4 hours at a boiling point, 
336 parts of toluene was added as a diluent so as to produce an alkyl(meth)acrylate type 
copolymer solution containing a quaternary ammonium carboxylic acid base (A-6). The 
viscosity of the aforementioned component (A-6) was 6,900 mPa s, solid parts concentration was 
42.5% and the weight average molecular weight was approximately 440,000. 
[0047] Manufacturing Example 1 1 

The monomer solution with the composition shown below, 216 parts of toluene added as a 
diluent, 184 parts of ethyl acetate, and 120 parts of cyclohexane were charged to a four-neck 
corbyn ahead of time and temperature was increased, and the process described in Manufacturing 
Example 5 was carried out and production of a alkyl(meth)acrylate type copolymer solution 
having a phosphate group on the molecular side chain (A 1-6) was performed. Composition of the 
monomer: 

n-butyl acrylate 1 70 parts 

2-ethyl hexyl acrylate 1 70 parts 

2-methacryloyloxy ethyl acid phosphate 12 parts 

[Product name "JPA-514": product of Johoku Chemical Co., Ltd.] 
n-butyl methacrylate 48 parts 



-26- 



KOKAI PATENT APPLICATION NO. HE1 11-269448 

The process described in Manufacturing Example 5 was carried out with 100 parts of the 
aforementioned component (Al-6) and 0.9 parts of component (A2-2) produced in 
Manufacturing Example 2 and production of an alkyl(meth)acrylate type copolymer solution 
having a quaternary ammonium phosphate base (A-7) was carried out. The viscosity of the 
aforementioned component (A-7) was 2,600 mPas, solid parts concentration was 41.0% and the 
weight average molecular weight was approximately 2 1 0,000. 
[0048] Manufacturing Example 12 

The process described in Manufacturing Example 5 was carried out with the monomer 
composition shown below using 120 parts of methanol instead of 120 parts of cyclohexane and 
production of a alkyl(meth)acrylate type copolymer solution having a sulfonic acid group on the 
molecular side chain (A 1-7) was carried out. 
Composition of the monomer: 

n-butyl acrylate 164 parts 

2-ethyl hexyl acrylate 1 64 parts 

2-acryl amide-2 -methyl propane sulfonic acid 12 parts 

[Product name "TBAS-Q", product of Nitto Chemical Co., Ltd.] 
n-butyl methacrylate 48 parts 

The process described in Manufacturing Example 5 was carried out with 100 parts of the 
aforementioned component (A 1-7) and 1.2 parts of component (A2-2) produced in 
Manufacturing Example 2 and production of a alkyl(meth)acrylate type copolymer solution 
having a quaternary ammonium sulfonic acid base (A-8) was performed. The viscosity of the 
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aforementioned component (A-8) was 5,900 mPas, solid parts concentration was 41 .4% and the 
weight average molecular weight was approximately 380,000. 
[0049] Manufacturing Example 13 

185 parts of N,N-di(2-hydroxyethyl)sulfamic acid and 593 parts of toluene were charged to the 
above-mentioned reactor, and 222 parts of methacryloylisocyanate [parts name "M.A.I", product 
of Japan Paint Co., Ltd.] was added dropwise in 1 hour at a reaction temperature of 30°C, and the 
reaction was continued for 1 hour, removal of toluene was carried out at 50°C under vacuum to 
produce an adduct of methacryloyl isocyanate and sulfamic acid (a2-l). The process described in 
Manufacturing Example 5 was carried out with the monomer composition shown below using 
120 parts of methanol instead of 120 parts of cyclohexane, and 216 parts of toluene added to the 
diluent was charged to the four-neck corbyn ahead of time and temperature was increased, and 
production of a alkyl (meth)acrylate type copolymer solution having a sulfamic acid group on the 
molecular side" chain (A 1-8) was carried out. 
Composition of the monomer: 



n-butyl acrylate 200 parts 

2-ethyl hexyl acrylate 132 parts 

Acrylic acid 8 parts 

(a2-l) 20 parts 

n-butyl methacrylate 40 parts 



The process described in Manufacturing Example 5 was performed with 100 parts of the 
aforementioned component (A 1-8) and 3.8 parts of component (A2-2) produced in 
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Manufacturing Example 2 and production of a alkyl (meth)acrylate type copolymer solution 
having a quaternary ammonium sulfamic acid base (A-9) was carried out. The viscosity of the 
aforementioned component (A-9) was 4,900 mPas, solid parts concentration was 42.6% and the 
weight average molecular weight was approximately 220,000. 
[0050] Comparison Manufacturing Example 1 

80 parts of ethyltrimethyl ammonium chloride, 55 parts of 2-hydroxyethyl acrylate, 45 parts of 
butyl acrylate, and 85 parts of methyl alcohol were charged to a four-neck corbyn equipped with 
a stirring device, thermometer, reflex condenser, dropping funnel and nitrogen gas induction tube 
and the temperature was increased to 60°C. Subsequently, a catalytic solution produced by 
dissolving 0.12 parts of AIBN in 220 parts of methanol was divided into four portions and 
addition was made for every 4 hours (after 0, 4, 8 and 12 hours). Then, a catalytic solution 
produced by dissolving 0.18 parts of AIBN in 180 parts of methanol was divided into three 
portions and an addition was made every 4 hours (after 16, 20, and 24 hours) to the reaction 
system. And then, the reaction temperature was increased to 70°C, and a catalytic solution 
produced by dissolving 0.3 parts of AIBN in 50 parts of methanol was divided into five portions 
and an addition was made for every 3 hours (after 27, 30, 33, 36 and 39 hours) to the reaction 
system. Subsequently, the reaction was continued for 6 hours at 70°C and cooled to produce an 
acrylic type copolymer solution (S-l). 

The viscosity of the aforementioned component (S-l) was 30,000 mPa s, solid parts 
concentration was 25.0% and the weight average molecular weight was approximately 460,000. 
For 100 parts of the above-mentioned component (S-l), 30 parts of diglycerol was added and 
comparison pressure-sensitive adhesive solution (Y-l) was [thereby] produced. 
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[0051] Comparison Manufacturing Example 2 

The process described in Manufacturing Example 5 was carried out with the monomer 
composition shown below and comparison pressure-sensitive adhesive solution (Y-2) was 
produced. 

Composition of the monomer: 

n-butyl acrylate 1 60 parts 

2-ethyl hexyl acrylate 228 parts 

Acrylic acid 12 parts 

The viscosity of the aforementioned component (Y-2) was 2,700 mPa-s, solid parts concentration 
was 40.2% and the weight average molecular weight was approximately 400,000. 
[0052] Application Example 1 

For 100 parts of the component (A-l) produced in Manufacturing Example 5, 1 part of 50% 
toluene solution of TDI adduct of trimethylol propane [product of Japan Polyurethane Co., Ltd., 
product name "Colonate L"], used as a crosslinking agent, was added, and uniform mixing was 
carried out to produce a formulation. The above-mentioned formulation was coated onto a 
polyethylene terephthalate film in such a manner that a coated film thickness of 25 \im was 

achieved, drying was done under conditions of 100°C x 2 minutes, and aging was further carried 
out at a temperature of 45°C for 3 days to produce a coated film. The above-mentioned coated 
film was cut to a specific width and used as a test sample, and an evaluation was made of the 
antibacterial performance, duration of antibacterial effect, adhesive properties, moisture 
resistance, and water resistance according to the evaluation methods described below. And the 



-30- 



KOKAI PATENT APPLICATION NO. HE1 11-269448 

evaluation results are shown in Table I, Table II and Table HI. 
[0053] Application Examples 2-9 

Component (A-2) through component (A-9) produced in Manufacturing Examples 6-13 were 
used and samples were produced as in the case of Application Example 1 and an evaluation was 
done in the same manner. And the evaluation results are shown in Table I, Table II, and Table 

m. 

[0054] Comparative Example 1 

Component (Y-l) produced in comparison Manufacturing Example 1 was coated onto a 
polyethylene terephthalate film in such a manner that the coated film thickness of 25 |im was 

achieved, drying was done under conditions of 100°C x 2 minutes, and aging was further carried 
out at a temperature of 50°C for 48 hours to produce a coated film. The above-mentioned coated 
film was cut to the specified width and used as a test sample, and an evaluation was done in the 
same manner. And the evaluation results are shown in Table I, Table II, and Table ID. 
[0055] Comparative Example 2 

Component (Y-2) produced in comparison Manufacturing Example 2 was used and a sample was 
produced as in the case of Application Example 1 and an evaluation was done in the same 
manner. And the evaluation results are shown in Table I, Table II, and Table HI. 
[0056] [Performance test methods] 
<Antibacterial test against Gram-positive bacteria> 

0.12 ml of specimen solution (B-coli: 1.2 x 105 CFU/ml) was arranged on the surface of the 
coated film cut to a size of 50 mm x 50 mm, and immediately covered with a polyethylene film 
with a size of 40 mm x 40 mm and stored for a specified period of time at 25°C, the polyethylene 
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film was removed and dipped in 10 ml of SCDLP culture medium and cleaning of the test piece 
was done. 50 |iL of the above-mentioned cleaning solution (culture medium) was placed in 

SCDLP agar culture medium and propagated overnight at a temperature of 30°C; then, a 
measurement of the number of colonies was made. As a control, right after the specimen was 
placed on the surface of the test piece (0 hours), cleaning was done; then, a measurement was 
made of the number of colonies, and calculation was made of the antibacterial factor. The 
greater the antibacterial factor, the greater the antibacterial action. 

Antibacterial factor (%)=[(Number of colonies at 0 hours) - (Number of colonies after specific 
storage hours)/Number of colonies at 0 hours] x 100 
<Antibacterial test against Gram-negative bacteria> 

A specimen solution of staphylococcus (1.3 x 105 CFU/ml) was used and an evaluation was 
made of the antibacterial action according to the method described above. 
<Antibacterial test against Eumycetes> 

A specimen solution prepared by mixing spores of blue mold and Aspergillus (1.0 each x 105 
CFU/ml) was used and an evaluation was made of the antibacterial action according to the 
method described above. 

[0057] Antibacterial durability test: Coated film was stored at room temperature for specified 
period of time and antibacterial test was carried out. 
[0058] Pressure-sensitive adhesive test: 
1) Tenacity (cohesion) 

A sample piece was applied to a stainless steel sheet (SUS304BA) with a single reciprocating 
motion of a 5 kg roller in such a manner that an application area of 25 mm x 25 mm was 
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achieved, and [the laminate] was stored under conditions of 23°C x 65% RH for 30 minutes; 
then, 1 kg of weight was applied under an atmosphere of 23°C and the shearing distance (units: 
mm) was measured after 24 hours. 

2) Adhesion 

A sample piece was applied to a stainless steel sheet (SUS304BA) with a single reciprocating 
motion with a 5 kg roller in such a manner that an application area of 25 mm x25 mm could be 
achieved, and [the laminate] was stored under a condition of 23°C x 65% RH for 30 minutes; 
then, the 180° peel strength was measured. 

3) Contamination on the surface of the bonded object 

A sample piece was applied to a stainless steel sheet (SUS304BA) in such a manner that an 
application area of 50 mm x 100 mm was achieved, and [the laminate] was stored under 
conditions of 23°C x 65% RH for 1 week; the test sample was removed and a visual evaluation 
was made for contamination such as tarnish and adhesive residue on the surface of the stainless 
steel sheet. 

.DC. [double circle]: Absence of tarnish or glue residue on the surface of the stainless steel sheet. 
X: Obvious tarnish or adhesive residue was observed on the surface of the stainless steel sheet. 
[0059] Moisture resistance test: The storage conditions were changed to 50°C x 95% RH x 1 
week and an evaluation was made of the tenacity, adhesion, and contamination of the surface of 
the bonded object. 

[0060] Water resistance test: The storage condition of 25°C water for 48 hours was used, and an 
evaluation was made of the tenacity, adhesion, and degree of contamination for the surface of the 
bonded object. 
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[0061] 

[Table I] 





Antibacterial test [Antibacterial factor: %] j 




Gram-positive bacteria (Ei- 
con) 


Gram -negative bacteria 
(staphylococcus) 


Eumycetes (spores of 
Aspergillus) 




0 hrs 


1 hrs 


3 hrs 


0 hrs 


1 hrs 


3 hrs 


0 hrs 


1 hrs 


3 hrs 


Appl. Ex. 1 


0 


98.1 


99.9< 


0 


96.8 


99.9< 


0 


93.5 


99.9< 


Appl. CX. d. 


0 


98.1 


99.9< 


0 


96.8 


99.9< 


0 


93.5 


99.9< 


Appl. Ex. 3 


0 


96.5 


99.9< 


0 


97.2 


99.9< 


0 


91.1 


99.9< 


Appl. Ex. 4 


0 


96.2 


99.9< 


0 


96.3 


99.9< 


0 


90.2 


99.9< 


Appl. Ex. 5 


0 


95.8 


99.9< 


0 


96.5 


99.9< 


0 


92.8 


99.9< | 


Appl. Ex. 6 


0 


95.4 


99.9< 


0 


95.9 


99.9< 


0 


91.0 


99.9< 


Appl. Ex. 7 


0 


96.7 . 


99.9< 


0 


97.4 


99.9< 


0 


94.4 


99.9< 


Appl. Ex. 8 


0 


94.3 


99.9< 


0 


95.7 


99.9< 


0 


92.6 


99.9< 


Appl. Ex. 9 


* 0 


96.0 


99.9< 


0 


97.1 


99.9< 


0 


93.3 


99.9< 


Comp. Ex. 1 


0 


96.0 


99.9< 


0 


97.1 


99.9< 


0 


93.3 


99.9< 


Comp. Ex. 2 


0 


0 


0 


0 


0 


0 


0 


0 


0 
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[0062] 

[Table II] 





Antibacterial test [Antibacterial factor: %] 


Gram-positive bacteria (B- 
coli) 


Gram -negative bacteria 
(staphylococcus) 


Eumycetes (spores of 
Aspergillus) 


Right 
after 


2 

weeks 


6 

weeks 


Right 
after 


2 weeks 


6 weeks 


Right 
after 


2 weeks 


6 weeks 


Appl. Ex. 1 


I 99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


Appl. Ex. 2 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


Appl. Ex. 3 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


Appl. Ex. 4 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


Appl. Ex. 5 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


Appl. Ex. 6 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


Appl. Ex. 7 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


Appl. Ex. 8 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


Appl. Ex. 9 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


Comp. Ex. 1 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


99.9< 


Comp. Ex. 2 


0 


0 


0 


0 


0 


0 


0 


0 


0 
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[0063] 

[Table m] 





Adhesive properties test 


Moisture resistance test 


Water resistance test 


Tenacity 
(mm) 


Adhesive 
strength 

(gf) 


Contam- 
ination 

of 
surface 

of the 
bonded 

object 


Tenacity 
(mm) 


Adhesive 
strength 
(90 


Contam- 
ination 

of 
surface 

of the 
bonded 

object 


Tenacity 
(mm) 


Adhesive 
strength 

(90 


Contam- 
ination of 
surface of 
the 
bonded 
object 


Appl. Ex. 1 


0.1 or 
below 


1030 


.DC. 


0.1 or 
below 


980 


.DC. 


0.1 or 
below 


980 


DC. 


Appl. Ex. 2 


0.1 or 
below 


1100 


.DC. 


0.1 or 
below 


1000 


.DC. 


0.1 or 
below 


980 


.DC. 


Appl. Ex. 3 


0.1 or 
below 


980 


DC. 


0.1 or 
below 


900 


.DC. 


0.1 or 
below 


930 


.DC. 


Appl. Ex. 4 


0.1 or 
below 


1050 


.DC. 


0.1 or 
below 


1100 


.DC. 


0.1 or 
below 


1020 


.DC. 


Appi. CX. D 


0.1 or 
below 


1150 


.DC. 


0.1 or 
below 


1050 


.DC. 


0.1 or 
below 


1000 


.DC. 


Appl. Ex. 6 


0.1 or 
below 


900 


.DC. 


0.1 or 
below 


970 


.DC. 


0.1 or 
below 


880 


.DC. 


Appl. Ex. 7 


0.1 or 
below 


1000 


DC. 


0.1 or 
below 


980 


.DC. 


0.1 or 
below 


930 


DC. 


Appl. Ex. 8 


0.1 or 
below 


1200 


.DC. 


0.1 or 
below 


1130 


.DC. 


0.1 or 
below 


1060 


DC. 


Appl. Ex. 9 


0.1 or 
below 


900 


.DC. 


0.1 or 
below 


920 


.DC. 


0.1 or 
below 


860 


.DC. 


Comp. Ex. 1 


32 

minutes 
Peeled 


1000 


X 


10 

minutes 
Peeled 


600 


X 


15 

minutes 
Peeled 


550 


X 


Comp. Ex. 2 


0.1 


920 


.DC. 


0.1 


860 


.DC. 


0.1 


800 


DC. 



.DC. [double circle]: Absence of tarnish or glue residue on the surface of the stainless steel sheet. 
X: Obvious tarnish or adhesive residue was observed on the surface of the stainless steel sheet. 
[0064] 
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[Effect of the invention] The effect of the pressure-sensitive adhesive having antibacterial action 
of the present invention is described below. 

(1) Long-lasting and stable high antibacterial action can be achieved against Eumycetes, Gram- 
positive bacteria, Gram-negative bacteria. 

(2) Excellent moisture resistance and water resistance can be achieved and variation in adhesive 
properties due to moisture, etc. is insignificant; furthermore, contamination such as glue residue 
on the bonding object is insignificant. Based on the above-mentioned excellent properties, the 
pressure-sensitive adhesive having antibacterial action of the present invention can be used 
effectively for surgical dressing sheets, adhesive mats for dust protection, surgical tapes and first 
aid adhesive tapes, as well as for standard pressure-sensitive adhesive tape, coating masking tape, 
pressure-sensitive adhesive sheet for surface protection, dicing tape, carrier tape, electrical 
insulation tape, packaging tape, polarized film coated with pressure-sensitive adhesive, surface 
protective film for car windows and plastics, etc. 

//Continued from first page// 
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k'l : ^f-o-zUS5:WrsmS«s I N-^^d-;U 

( y 7 > 77 y /k7 S K . ^7/k*;u ( ££R 1 - 
4 ) i-fW»i' I fctfMWf fciU. 

[00281 4fc. ±!5(a3-2) k LTI4. W£ 

j j. y f-zK y 7 ) 77 u u- h . T)v*>vm<r)m®. 

#15-1 807/k*/U ( y 7 ) 77 U k- I- I -b-f-;U 
(y7) 77'Jk-K XtT-'J/I' (y7) 77 'Jk- 
h£k I : BiS^7;U3-;Uc7) ( y 7 ) 77 y /U8SX7. 
-f/H k7o>vJfk/My7) 77 'Jk-l-S: if I : 5? 
#J£7/l'3-/K9 (^7) 77'Jk-h \<Vi/)l> <y 
7 ) 77 'J k- b&k' I : S&tgfegftft I Xf-kk . 
b'^^/l^xy^t* | ; TOMt&M I PS!7y^ 
if I . ^hij;«Jt*-6il»l <^7) 77'Jdx 
f-'J/k «-7dd (y7) 77 'J ox MJ;i^rf I : 
Anyy*W#ft«c |»ftt"x/k iSfctrxyrkS: 

if i : tx/pxxx/^mft<* i iH$t-;k roe* 

kigtX/k B»t*x/k A— 7Kt'x/U*r 
if I : tXyUx-^/l^mift I h'^Hf;H-f 
;k bX;U7De;l/X-f-;k t'x/kf yy^-ykc-f- 

[0029 3 £ilG> (a3) k L/C 04* U: tW)-? 

( a 3 - 1 ) <o *>tii, iflSKa^qfrt&mji 

ft. tKn*v/l«£^**Jtfte.fctf7$KS£ : fr 

■tsmfiftawa l < . mzm i^m t y 7 ) 7 

7U/H2. (^7) 77yn'OM-dfS/Xf-/U7i'-yK 
*X7i-h, 2-77'J;k7S K-2-^^To^ 
k*/l/*kB8fcJ:tfN-tFo*i/X?vU-N- I 2- 
( y 7 ) 77 'J o4 )Vtt kX^-;U I r 5 kS! 

77<JlV®. 2-t Ko*kXf-/My7) 7 
7'Jk-l-fcJ:V (>7) 77y/k7*S FT'*>£>. 4 
fc. ( a 3 - 2 ) f) d *>Tii. t"x/loc*T/Wfta£ffi 

£ L^fe<7)JiiffiSt"x;k Totr^-v^t'x/ufcj:^ 
^kkTtt*. JJB ( a 3 ) li. 2WJLhSrf#»f 4i 

[ 0 0 3 0 J \l ( A ) £»BW4 ( a 1 ) Oftli. 

( A ) OSftfcScft vCil»3 OfiftJSKLL. L< 
{45 0-9 9. 5S£%. 5 4>t=»tL<Ji6 5-9 9 
aS%Tft*. IK A ) fcflMWS ( a 3 ) Ofi 



«. (a) <rmMs&&\ vca»4 oaaxar. v $. 

IXliO. 5-30Sfi%. £^#4 I. < til -2 0 
( a 1 ) *jJ:tf ( a 3 ) Og£±te®ll 

(A) SrflS^k^-C'SS. 

[ o o 3 1 j ffimmg&mzxz 
(A) . afci±i«acM8iffi0t:«ts (ai > a. -aa 
ws&nm omit, saia^. ?L-ftB£. jbsb^ 

if) fc«fc 0. ^0«-^M46S« <7V"h'^ vrf-ox 
h- y/k 7Vt*4 yAVnxhU^fco7V^I^ 
HiSff'J ; W-ttW V. =J- 1 -7^;k\- 

( Wlitf Kr^P^/^^ k^co><;U^r hS#WS 
^iSfKrk') ^ri:'&fi!fflLTiattl.^i:* { t:'#l.. 

[0032] *l|H^fc(tl>Sl4»7>- ; exr>A • «H 
7/Wr/l' ( * 7 ) 77 'J k- h^J|-& 
ft (A) ctftfr&li. y;W-Sx-y 3 y?n7h^ 

5 7 - ( g p c ) mz x hwmy&a. ( #v 
\yyrn.) Tii^i o. ooo-i. ooo. 0004 

fett-fftJUx. »4L<«5 0. 000-1. 000. 
000. !}f«f4L<{4200. 000-700. 00 
0T?>l.. 

[ o o 3 3 j *w*f}?MEs$mm±. mmDzz hiz 
nits** aKrc^flKaaBrasr^rs**^ 

/US. (7"o-/7^) >fV5/7*-ha. x^>-^ 

nmfc^^zwf-nizimxiML. n^iFtvfi 

m,\, 0 0 0JUTWfl:-&fl»6«fflO/s>n. rnft^k lt 
tt. SiJ-tJf^75kl^ft lffiJt«^^f-o-;M 

^-yu^ 5 S k* I ; y -< y ^7^— h ft'Sft 
I OTiJf h 'J U k V k7^- h . =3f k 'J k y i^M V 
k7*-k 4V*a>iS4 y^7*-h. ^^f- 
kkk'f yk7^-N. k7xX;M7yk-f Vk7^ 

-Y*£y<n : J4 yk7^-hfectv.r^<bco#fift (f 

■)l/yh*. yk77k-hft ; S:k*) . k-fyk7* 
-hk h y^f-o— ;W7 , D>' , ?k'5:k'cO^«7;l'3— 

ik&mtnry? hft^k" i : 7077^';^ yk7 

^- h-ft-S* I 011 *H V-f y k7*- h . ^nf>c0#ft 
ft4«477"7 hftco. 7h^kA. 7x7-;k y 

I mmt'xy x 7-;pa • x f7 n/ut h »j y^ft 

ScOX^Mt-^l. ^'J^^k7^ d fUk^'J^--/P 
cot' 1 ; 7'J k^x-f-yu. 7'y-b'J kk- 4«i h y 7 
ij is k/UX-r-yU. -f h 5 7 y k k>U^f k y U kk'7 S 
kSrk'l ^k'S-^fS^k^t'SS. gsfiWWSrflfWtS 

«^xsfflft{i ( a > coasted Ltffl^ 1 oftft%w 
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10 0 34 1 *wm®mmmz\$. lamnmtib 

18. ?7Dy. Jy'rymm. C5ft&HHRII8. C93RE 

srif i . »nsB5±ffji^yy7xyy^^raj5ih^i 

Sri' I . BMrtTW ISftfkM. 7iy-/l/M«: . 

ztfmibtih. ztih<nmmw>®mw,$. <axd 

fiftlCMLTii^3 0Sfi%OT. »^L<(i2 0S« 
[0035] *«W)flStBBe««i. 

(cioT^I.* 1 . iI»l~5 0 0R/m*ttf>S., f£ 
<-KU^-(t:f-;^i:'co«-Sr7X-f- y^<7)7 4/UA. ffl 

htibZlfrh. tfVXj-uy. *"U7'oh>>. 
*7V9V. ^JXfU>f!/7?l~h. «c«*i/Sft; 
t'-;U^i:''t7>g.@7 , 5X^-y^c07-f;UA. 8L <&M 

fc*»4>, ». wrs. «-ar5x^--y7(7)^?Lix7-f;p 
a ( Miif mmv) xfi/y. ^tlh* 'j 7 u 7 y 

f7?7< /UA^£?L1iglW3:i: fcfl?V^*£te 

«. (E^s^fcisai^iffi u\ »ft=ai • sat 
■ti. nsw&mi. sfflTuajR3~7eia. 4 0~~ 

5 0 •CftlilJU 1 - 2 B BJf*> S . 

[00361 *wncnmiwm\*m\,vzW£tmmi 
-f. PSBffliettv-yh. *r-i?i])Vr-y. 

[0037] 



jaTfcSWC. ffiMflJHB. %«i®fi%$r*-t. 
[00 381 l554i6ft7ytx?A^x;*-r;Mg<9 

■BS011 

fWI ! 5fc*-F7U-7'fc. i>rv-;M^T$y (It 

-iv ( 3*>v) wmm.\ i o'azx i 2b# 

tx7A • *y**;WWB ( A2 - 1 ) S«ifc. 
§£tffi]2 

J©¥^-h^l/-7'fc. i^'J/M^/l^Sy ( 1 

( 3t/P) SrftSA. 1 O'Ctf 1 2 

B^TSE^-ti-^. 5 0-C. METT.X^y'-Jkfe.fctf 

ryt-7A-tyy^-/UKS^(A2-2) «iat. 

[0 03 9]^t^J3 

]«¥jt^-h^l/-7'(c. tf;^W5> ( It 
/M . ( 3t/U) fcctt/SMi: LTp<^7 

-;U ( 3t/U) Srftii^. JKrwaSl 1 0°CCT 1 2B# 
HKlCSIiTtf*. 5 0°C. MBETT'^ 9 S-tVUXU* 
KmriimiSX^Z^LX. ^)W)^)VT> 

t-7A • ^yj<i-fi-mm^ ( a 2 - 3 ) 5r#^„ 

[0040] 1 314 187* /£-«7 A • */W.-if yKfiSS: 
^3iC?i]4 

m*3tt-h7U-7lZ. i/7*7ViV*+)l<7$> ( 1 
t^) . timisx+iv ( lt;U) fcctVfflKt LXX9 
( 2^) 5rfta^. KJEBS1 1 OXTtT 1 2 

bsfHSJE?-^. ^^yyL-v^^ryt-^A • ty 
^f-/u«saa ( a 2 - 2 ) co^ 9;-ivm m&mz.. z 

cOhMZTt'Jim ( l&U) ZMlXBJ&Z-t.. Stt 
7 u /uyy^ryt-^A • 7*? 'JyHBB ( a 4 - 

1 ) Z'i%tZ* 

[004 1 J im4*5Tyt-7A -^ggtgSSrWi- 

wmm5 

xmxmZttLtzA'OUrDVKy^ ifflfcx^yH 84 
miXX/^u^-fy 1 2 OSBfrtta^. 7 5*C(c# 
?SUc. K^t'n-7'f-;U7^ , JU-h2 3 8gB. 2- 
Xf-^df x/UT^ U U- h 7 8 SB, 77 t> /H! 1 6 
SB, »Kt'ryU4 8S, ^ 77 'JyH!2-h Fo^yx 

^■;uo^y^7'D57 f ymmizsm^'^&tzmi 

f'taoL/tt/V- [ffiAfi ' FM- 1 A 1 : 7W -b;Mb 
R) 2 0«tJ«tV2. 2' -rVt'X'fV 
7'fDZ hO/KAIBN) 0 . 5SBa>Jb5r6m4flsfg 
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h X'4 mifrrtXWmizmr LX y iSAMte*fi*> 

tz. wrmm. a i bn iffl£Bi8x*/u8oafc* 
frb4«mwxmmt,zmaLfi:. ?f>c. mazm 

^*M-S#<^rf*$ ( A 1 - 1 ) fc«afc. IS ( A 1 
-1 ) lOOffiC. !BfflHl"C»fc (A2-1 > 6. 5 

9)79^) v- Yjmm^mmm (a-d zwz. 

IS (A- 1 ) cOftg ( BSSH3SH-': 2 5'C. OTIrHS) 
(±1 3. 400mPa • s. Bfimmffli.4 2. 7%. 

2 -3-W-A i y)V79 0 V- V 
79 

2-t Y-a*i/X.*>V79Vl>-\- 
IKA1-2) 1 0 0SBtlBiM2TfSJt (A2-2) 
2. 3SBfc£fflWt v SBtW5fcH8tot8ft£fTVV JB 

(>?)7?yw hiR««'&«aOi88S ( A- 3 ) 
fc. IS ( A- 3 ) Offim&l , 700mPa-s.gl 
ftimiU 2.1%. SftT^F*{i»5 TOVth-) 

2 -xf-/l^3r 'J U- h 

79V)IM 

n-7*/M??yu-l- 
2-t Ko^fj/X-f/l/r^yi'-l- 
KtAl-S) 1 OO3<h§KI0ij3T1#£ (A2-3) 
2. 3»fcSRfcvc. «BW5fcH«0llfl^vv » 

4isr>' ; e-'>A • A/i^ymm^-thTju^/i- 

(*9)79VU- hmm.-£rft<?Mm < A - 4 ) J 'i% 
fc. IS (A-4 ) <7)ft5/g(±8. 700mPa • s. HJB 
4MIWBi4 1.8%. M¥^H4U4»5 07fraSo 

2 -X^U^rvVUT? U V- I- 
79 

2 - b FodryXf-yPT? 'J b- h 
x\-7^)V^99')V-Y 
IS (A 1 -4 ) 10 0fflifciBaH3T»fc ( A 2- 3 ) 
4. 0»fc«rfflWC. BfiR5{:RflM)tl^»ffO. g 

4ary ; tx^A • i])\,xvm&m:-m-th7)V*)v 
(ji9)79vu- hmtm^tocyim ( a- 5 ) 

fc„ IS (A-5 ) C0«iJ£(±9. 4 OOmPa • s. EBB 



TRWR) (£ft4 877t-J>o3t„ 
[004 2] 1&S#IJ6 

«aaw5-c»fc ( a 1 - 1 > 10 osmc. wmm2xn 

tz (A2-2) 5. 5S£8aiDl,. H^&JSfflWrx* 
l^<;tCJ;-5T|g4 MT^ex^ A • #;kfc>I#5S 
5:^1-1. T/l/^l/ ( ^ ? ) 79 \) U- h&*S^fl«Di8 
JR ( A - 2 ) IS (A- 2 ) (OttflE ( 

ft: 2 5°C. BITH«) (±9. 80 0mPa • s. Hff? 
4MW»i4 2. 9%. Sft¥iWJW*W4 87}T'*>-> 

[0043] I8IIH7 

lffliI(c*;u+;>i«SSr^7l>r;^;u ? ) 7? y u 
-hmstettwm ( A 1 - 2 ) 



1 9 035 
1 903 

1 63 

43 

[0044] iSf(?iJ8 

ffiM(;^tf>6gS£W7l>7/Mf^ (X9 ) 79 U P 
- h^M^W^ ( A 1 - 3 ) fcflfc. 



2 0 03 
1 3 63 

1 23 
4 83 
43 

fc. 

[0045] i8tfl?iJ9 

TfEOi&*«CBflETf8iW 5 fc Pit O^StItV \ #7 

\m&zfi)vx>ffimtt-i-h7)v*iv (*9)79W 
- hmm&fcem m < a 1 - 4 ) zwz. 



1 0 03 
2 5 63 

83 
83 

43 
243 

#aw»i4 2. 5%. mmwi^mmA stst**-* 

tz. 

[00461 wmmi o 

mmm5tmm<7)%jmnt,z. mtx+tusaffisw 

is9a'\*yy88&&titJt; 7 5°Ct,zm&Ltz. <X 
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WCSSflWrnt ( a 4 - 1 ) 4 08B. n-7-f-yl/T 
^UU-h2 0 0SB, 2-Xf-;lxsdf>-;wr^ i ;^-h 
1 1 2SB, 7?'J;HS8SI5. ^k*??yu-h20 
SB, *^by2 0g?fc«fclMI BNO. 4gB^f>^l.m 

- h T4 «HBbWtT»«6<W:arF LT v iSAiVB&iff 
ofc. ffi"F&7f£. A I BNlgB5rBffl«x*;l/888B£ 
aBWLfcSSSrafFn-NSrffl^T. anR»Tii2«SBI 
g*^4B5^5rAHfr^6<KCjiSflL.^. ?^=. mm 

2 -xf-/l^v* y/l/T7 'J V- h 
2-^^7? l Jo^f;k^xXf-;P7^7F*^7x-h 
I ffiD°D=& 1 J PA— 5 1 4 i : *ltflS* (flt) 8 I 

IS(Al-6) 1 0 0SIJtiBggiJ2T1#>t (A2-2) 
0. 9gBfc£fflwc. W^5lW9MM&fii\\ m 

)v (x?) Tfou— h&#m&fo<mm ( a - 1 > * 

ftfc. IS ( A - 7 ) 0«i/g<42 . 600raPa-s.i 
»*MRI»44 1.0%, SS¥fctfH 1 ;t{4£j2 17JT'^ 
oft. 



£1T7I> 7;Mf/P 7?'JW— H&*«tS-tt<7)?I 
iff (A-6) Sr»fe. IS (A-6) WKBB46. 900 
rnPa • s. H»ft«J»i4 2. 5%, SS^S^H 1 * 
{4*-J4 47TC*>ort:. 
10 0 4 7] SSMIJ 1 1 
TEomSMflfiStC. ^fRrgffJi: LTlKI*.* 
16352:. KI«xf-;H84g8l3ctV>^n^-fyi 
2 OSRfc fit.fW 3/U^yKttjiX,T'#ffl L£ 
J3W4. »t»l5i:R«oaMfS:«vv ftWmzMV 
mxX^)Vg&mirhTi\s*)V ( M ? ) T7 'J V- Ylk 

m&famm < a i - 6 > 



1 7 035 
1 7 0SB 
1288 



4 8135 

[00481 wmw\ 1 2 

Tieomi:i*ffiB!cT'. x^nA.df-9-yi 2 0Sf5cOftfc l 9 
t^^/-;H 2 06BS:ffifflLfcJ3IW4. ffigfiH|5fc|3| 

*>v{*9)79 v i»- hmmstomm ( a i - 

7 ) SrfSfc. 



n - 7^/1/7? 

2 -X^/P'v* x;U7? 'J U- h 

2-7^U;U75 K-2-^f-^7D7N-yx^*>l? 

iSftgiTBAS-Qi :Bm&<mm 

IS(Al-7) 10 0^tmm2X"i%t: (A2-2) 

4M7> : e-'>A • x^*ysrtsS£W7.l>7/i^;i<- 

? ) 7? 'J U - ha«a*fW)»SS ( A - 8 > Sr» 
fc. IS (A-8) <7)«/S(45. 900mPa • s. ®7B 
4HMS44 1.4%. «ftTO#?*4»3 87rC*>-5 
fc. 

[0049] ffiBMl 3 

ISaWlklSWfcOKiBSSK. N . N-v ( 2 - 1 Kd* 
i/Xrf-iV) X)l7 7 $>®1 85Sit M^xy5 9 3g|S 

Srttii^ jkessjs 3 otrc* ?7? y o-f ;m y >-7 
n - y^-ivr? 0 v- v 

2-xf-ylxv*v-;U7? 'J U~ h 
7? y^BS 
( a 2 - 1 ) 

fg(Al-8) 1 0 0 Si5 1 SSm^J 2 T (A2-2) 
3. 8Sfc£H!vvC WBH5fc|3Wfc*fHMTl,V % 

Awry^-^A ■ x>u7 7 s. ym&mzm-fhTJu* 



1 6435 
■ 16435 
1 23! 



4 858 

*-h Iffiftg 1 M. A. I 1 : B*^>b (file) 
S I 2 2 2352r 1 BSShWtTSffF L^cf&tC. £ £>fc 1 B# 
ISIRiE?^ 5 0°C. METX'h^xy&S^LT. ^ 
^7^'Jo-f;My^7*-hi:N. N-y(2-hH 
□Jfxxf-yl/ ) r S >K^JUf* ( a 2 - 1 ) £ 

apt I) K/Uxy 2 1 6SB£. J-thAiDzi^Azttyk 

Tffl!Mt^7rS>'KS5:W'rS7;U=3f;U 7 
^ U U- h^^tt^-ftccOiM ( A 1 - 8 ) iSrttJt. 



200SB 
1 3 2SB 

835 
2 0Sli 
4 0SB 

iv(*9)77vi>- vimw&wcomm. ( a- 9 > t 

Wz. IS (A-9) <mmt4. 900mPa-s.ll 
Bffim).4 2. 6%. fifi¥^ : F-«(4^2 277T* 
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[0050) immmm i 
xmx^nLtzAr>uo)VK.y\,z. 2- 

Jt*i/) i^hlM^UTy^-^A^n^-f H80 
SB. r^U;H82-tHD*^xf-yP5 5S. 77'J/U 
887^4 58BfcJ:lM f-/U7;l'3--^8 5aS£tt& 
^. 6 0^C(C#aLfc. A I BNO . 1 2g|5£ 

xfs-)U2 2 omzmm Ltztmrnrnt a m\ lt 4 

«SaSfctt4HI (0. 4. 8. 1 2m , 3B) sxut. 
JJ^vf. A I BNO. 1 8SR£^77-/H 8 0§M;i7§ 
ft? UcMSSSS: 3 ttfl IT 4 BSO&KIt 3 ID (16. 
2 0. 2 4lBHaB)RKSfiKJSXLfc. SfctdSGiBK 
mftf*O^K : 

2 -Xf-/l^# */i\,79 0 U- h 
7? l>;Ug 

R(Y-.2)05*SJSi2. 700mPa • s. Wmm 

m±4 0. 2%. m&^m^^imoTiX'h^tz. 

[0052] HJg^Jl 

HfflHSTfWU: ( A - 1 ) 10 OSBt. SSJgSiJt L 
T h WfD-;l.roMyOTD 1 fttuf* I B**''J 
h-?>TM («) H. ffi D D D^: I3P*-SLi |<05 
0%h;UX>1I?i51gB2r^!lDL. *&-£S£l.TE£iK 
£fft£U:. -lOE^fctfllx^-uyT^^U-h- 
7 1 iUJ»ISt&XSmfi2 5 ju m izZl J: $ KMX LT 1 
0 O'Cx 2#<%fcttT1ia»U S 4>£4 5'CT"3 Blffll 

[0053 ) 9©5£<?IJ2~9 

«Ba«6~l 3TfftfiLfc (A-2) ~ (A-9) t-t 

§t2*5j:t/SB{cfrf.. 
[00 541 JttW.l 

JttSEKilWlT'ffcfcU: (Y-l ) e^'Jxfl/>fl/ 
7 ? U- h 7 < >VUzmmMi?2 5 « mlc&l, X 0 (C 
MILTf 0 0*CX2-»CO^*T'1B#L- $£>tC50'C 
T-4 8B«BI££1/C&I7 -f /UA£#j£Ufc. .ItOMI 

7 -m-M.^mm^zmnLxym^t l. znzm^ 
xTH<mMwmm£x\ ^mmzmmuz. *<?mm 
mgk&m. «2tjj:ws3t^r. 

[0055) Jtfx#)J2 

ttmmm2T^uz < y- 2 > s-ffl^tus^j 1 1 

fc. fFflBSIISrSI 1 . «2t$J:V»3fc*rr. 
[00 56) (ttflgmttfasJ 



& 7 O'CfcjyffcfcK. A I B N 0 . 3262: * ? 7-^ 
5 0afc:iBWLfc«9SSSfK& 5#9JLT 3BSHIWcfr5 
0(27. 30. 33. 36. 3 9«HB) iftALfc. 
S£tC7 0^T«£S:6liSlB^Utf£. ftBlLTJtfS? 
(7)77 U/^itS-^c7)v§?g ( S- 1 ) Srf&SLrt:. IS 

(S-l)«RfflB430. OOOmPa • s. mW& 
m±25. OX.MM.y-tyrtl-mmAbTiX'h-otz. 
.KO(S-l) 1 00mz : J7W)V3QM*®£! 
L. it^cOSElfC^iJcT)^ ( Y - 1 ) ZWz. 

[OO51JitS$gSi0l]2 

Ttin&mktMLX'wmm 5 1 mtmwEZfr* \ tm 
cymizmwmm ( y- 2 ) mws. 



1 6osb 

228SB 

1 2S8 

<7yj*mMi,z*rt&immM>wj:7 </vaz 5 

0mmX50mm l,Z$m Lfc t> <WSMCf£l®flS 0 . 
1 2m I (*8§S: 1 . 2X10 5CFU/m 1 ) £<7) 
tf. Ef^(C4 0mmx4 0mm<7)^ , Jx-^^y7-f;UA 

f-UV7-f/UA3rlJ#LTSCDLPJgtfil Om i 4>t 
*LtS»frS:aE»U3t. ZW9&m (ISffi) 5 0« l 5r 

s c d l pa^iswcms uzmz . 3 0 -ct 1 mat 
wzwm i r$mi,znm2ttm£ < 0B#r Q n > K«t»iii 

fiiS^ (%) = I (0«aai<O3nnHR) - (BJffiP* 
ISHSffLfcfcSOrm-HR) /0B#r B iacO3D-- 
iScl x 1 00 

<77A^1fS^^|,tnB1^K>||fe7'F'>*^a 
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